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(54) Mat! address reading apparatus and mall sorting apparatus 



(57) In a mail address reading apparatus, when a 
probable candidate for a zip code is not obtained at the 
zip code reading step (SI -S4), without performing more 
detailed recognition of the zip code, a step (85, S6) for 
determining a destination line with honorific characters 
as an addressee name line is performed so as to read 
an addressee name from the determined line. Subse- 
quently an address is read from a destination address 
line adjacent to the addressee name line at the destina- 
tion determination step (S7, S8). 
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Description 

[0001 ] TTie present invention relates to a mail address 
reading apparatus and a mail sorting apparatus tor 
reading a zip code, an address, and an addressee s 
name written on the surface of a piece of mail, and 
determining a destination based on the read results. 
[0002] In a field of processing mail, a great deaJ of mail 
collected everyday must be processed in a limited time. 
Therefore, mail services have been mechanized to io 
lighten the loads on post-office clerks. 
[0003] For example, zip codes on pieces of mail are 
read by an optical character reader (OCR). The pieces 
of mail are sorted by a dispatching sorter into sections 
corresponding to delivery post offices based on the read is 
results. Further, the addresses on the mail are read and 
the pieces of mail are sorted into a plurality of delivery 
sections by a delivery sorter. 

[0004] Recent delivery sorters can read detailed infor- 
mation, such as lot numbers, house numbers, room so 
numbers of apartment houses, and names of address- 
ees Further, dispatching sorters can specify the towns 
of addresses by reading the zip codes. A delivery sorter 
reads a street or avenue number, a house number and 
a building name of the address by character recognition is 
Further, if reads the name of the addressee also by 
character recognition. 

[0005] When the zip code and the address are printed 
by a printer or the like, characters can be read by an 
OCR relatively accurately However, in general, an OCR 30 
cannot easily recognize handwritten characters In par- 
ticular, handwritten Chinese and Arabic numerals are 
difficult to recognize. For example, FIG. 2, columns (a) 
and (b) show handwritten Arabic numerals "2" and "3", 
which are difficult to distinguish even by human eyes. 3s 
Similarly the numerals in the columns (c) and (d) are 
intended to he Arabic numerals "4" and "9", but they are 
very similar and hardly distinguished. 
[0006] If the above-mentioned handwritten numerals 
are used in a zip code, a very highly-developed charac- -to 
ter recognition process must be used to recognize 
them. In this case, a considerable time is required for 
the recognition and there is no guarantee that the result 
of the recognition is correct. Further, if a street or ave- 
nue number and a house number are handwritten, the -is 
same problem may arise. 

[0007] rt is an object of the present invention to pro- 
vide a mail address reading apparatus and a mail sort- 
ing apparatus which can read an address accurately 
and quicWy, even if a character portion including a zip so 
code, a street or avenue number and a house number is 
difficult to recognize. 

[0008] According to an embodiment of the present 
invention, there is provided a mail address reading 
apparatus comprising: first reading means for reading a ss 
zip code recorded on a mail item; second reading 
means for reading an addressee name recorded on the 
mail item; third reading means for reading a destination 



address including a town name and a street number 
recorded on the mail item with reference to information 
on the addressee name read by the second reading 
means; and control means lor determining a destination 
based on the zip code, the addressee name and the 
destination address read by the first to third reading 

[0009] Further, according to the present invention, 
there is also provided a mail sorting apparatus compris- 
ing: first reading means for reading an address image of 
a mail item; destination detecting means for detecting a 
destination from the address image read by the first 
reading means; and sorting means tor sorting the mail 
Item based on the destination detected by the detecting 
means, 

the destination detecting means including; second 
reading means for reading a zip code recorded on 
the mail item; third reading means for reading an 
addressee name recorded on the mail item; fourth 
reading means for reading a destination address 
including a tcwn name and a street number 
recorded on the mail item with reference to informa- 
tion on the addressee name read by the third read- 
ing means; and control means for determining a 
destination based on the zip code, the addressee 
name and the destination address read by the sec- 
ond to fourth reading means. 

[0010] With the above structure, when a candidate for 
a zip code written in or out of frames is obtained, an 
addressee name is sufc)sequently read from an 
addressee name line. When a single probable solution 
of the destination is obtained, the solution is determined 
to be the destination of the mail item. 
[001 1 ] When no candidate for a zip code written in or 
out of frames is obtained by the normal recognizing 
operation, more detailed recognition is not performed, 
but a destination line, which appears to indicate the 
addressee name, is detected. When it is confirmed that 
the last character of the line is an honorific character, 
the line including the character is determined to be an 
addressee name line and the name of the addressee is 

[0012] When a single probable solution of the destina- 
tion is not obtained by the combination of the addressee 
name and the zip code, another destination line is deter- 
mined on the basis of the first-determined destination 
line and an address is read. Thus, it is possible to pro- 
vide a mail address reading apparatus and a mail sort- 
ing apparatus, which can reliably read the address, 
even if a character portion, such as a zip code, a street 
number, etc. is difficult to recognize. 
[001 3] This summary of the invention does not neces- 
sarily describe all necessary features so that the inven- 
tion may also be a sub-combination of these described 
features. 

[0014] The invention can be more fully under stood 
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from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a block diagram showing functions of an 
address reading apparatus according to an embod- 
iment of the present invention; 
FIQ. 2 is a diagram showing examples of confusing 
characters hand-written on mail; 
FIQ. 3 is a structural diagram showing the overall 
structure of a mail sorter to which the present inven- 
tion is applied; 

FIGS. 4A to 4C are diagrams showing images of 
different mail items; 

FIG. 5 is a diagram showing first to tenth candi- 
dates for the name of an addressee read from the 
mail items shown in FIGS. 4A and 4B; 
FIQ. 6 is a diagram showing first to third candidates 
for the name of an addressee read from the mail 
item shown in FIG. 4C; 

FIQ. 7 is a flowchart showing the overall operation 
of the embodiment shown in FIQ. i ; 
FIG. 8 is a flowchart showing an operation for read- 
ing a zip code written in frames; 
FIQ. 9 is a flowchart showing an operation for read- 
ing a zip code written out of frames; 
FIG. 10 is a flowchart showing an operation for 
detecting a line on which the name of an addressee 
is written; 

FIG. 1 1 is a flowchart showing an operation for 
reading the name of an addressee; 
FIG. 12 is a flowchart showing an operation for 
searching the name of an addressee; and 
FIG. 13 is a ftowchart showing an operation for 
reading an address. 

[001 5] An embodiment of the present invention will be 
descrrbed with reference to the accompanying draw- 
ings. First, the structure of a mail sorter 1 to which the 
present invention is applied will be described with refer- 
ence to FIG. 3. The mail sorter 1 comprises a feeding 
unit 2 for aligning a plurality of mail items in random ori- 
entations and positions, setting up and holding them 
with long sides thereof down, for example, and succes- 
sively feeding the mail items to a predetermined pickup 
position. A pickup unit 4 for picking up the mail items led 
by the feeding unit 2 to the pickup position one by one to 
a main transfer path 3. A reading unit 6 is provided on 
the main transfer path 3 for transferring the mail items 
picked up by the pickup unit 4. The reading unit 6 
includes an optical character reader {OCR) for optically 
reading destination information, such as the zip code 
address and name of an addressee, from each mail 
Item. It also includes a bar code reader lor reading the 
bar code printed on the mail item corresponding to the 
destination information read by the OCR. If the mail 
Items are aligned such that the main surfaces thereof 
are directed to the same direction, the OCR and the bar 
code reader are provided on only one side of the main 



transfer path. If not, the OCR and the bar code reader 
are provided on both sides thereof. 
[0016] The downstream part of the main transfer path 
3 from the reading unit 6 extends under a sorting and 
s collecting unit 1 4 (described later). On the main transfer 
path 3, an aligning unit 8 for aligning the leading edges 
of mail items and a printing unit 10 including an ink jet 
printer for printing a bar code indicating the address 
information read by the reading unit 6 on the mail item 
>o are provided on the right side of the sorting and collect- 
ing unit 14 in the drawing. The downstream part of the 
mam transfer path 3 from the printing unit 10 is con- 
nected to a delay transfer path 3a for delaying arrival of 
mail items to the sorting and collecting unit 14. A bar 
rs code reader 12 for confirming whether a bar code is cor- 
rectly printed by the printer 1 0 on a mail item is provided 
on the delay transfer path 3a. 

[001 7] Tlie terminal end of the delay transfer path 3a 
IS connected to the sorting and collecting unit 14 for 
20 sorting mail items and collecting them in sort pockets 
15. The delay transfer path 3a has a purpose of allowing 
to dry ink of bar codes printed on mail items by the prim- 
ing unit 1 0. In this embodiment, the transfer speed is not 
delayed, but the delay transfer path is as long as about 
25 10 meters to 15 meters. Otherwise, the transfer speed 
may be delayed without increasing the length of the 
delay transfer path 3a. 

[001 8] The sorting and collecting unit 1 4 has a plural- 
ity of collecting stages stacked in the vertical direction 
30 Each collecting stage is divided into a plurality of sort 
pockets 15 arranged in the horizontal direction. A stage 
path portion 16 is provkJed commonly to and extending 
between the collecting stages. The stage path portion 
16 is provided at an entrance part of each collecting 
35 stage constituted with the sort pockets 15. The stage 
path portion 16 has a plurality of switching gates 18 for 
selectively communicating the stage path portion 16 
with the collecting stages of the sort pockets 1 5. 
[0019] Thus, the plurality of switching gates 18 for 
40 selectively connecting the stage path portion 1 6 to the 
collecting stages of the sort pockets 15 are provided on 
the stage path portion 16 corresponding to the respec- 
tive collecting stages. 

[0020] The address information read by the reading 
45 unit 6 is supplied to a control unit 30 (described later), 
which determines a sort pocket 15 where the mall item 
IS to be supplied, on the basis of the destination infor- 
mation read by the reading unit 6, such as the zip code 
address and name of an addressee. The switching 
so gates 18 and the sorting gates (not shown) provided on 
the respective sort pockets 15 are selectively switched 
in accordance with the determined sort pocket 15. 
Thus, the respective mail items are sorted to the deter- 
mined sort pockets 15. 
ss [0021 ] The mail sorter 1 comprises the control unit 30 
including a CPU 30A for reading the destinations of mail 
items and controlling the operation of the mail sorter 1 
on the basis of the read destinations. The mail sorter i 
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also comprises in a left side portion thereof an operation 
display panel 25 for displaying operation guidance, etc. 
in response to an operation input by the operator. As 
shown in FIG. 1, the control unit 30 includes a zip code 
dictionary D1, a town name dictionary D2, a street 
number dictionary D3, a building name dictionary D4 
and a personal name dictionary D5. all of which are 
connected to the CPU 30A. 

[0022] As will be described in detail later, the zip code 
dictionary D1 is used to recognize the zip code 
recorded in or out of frames. The zip code dictionary D1 
functions as a character dictionary for recognizing indi- 
vidual character composing the zip code and functions 
as a word dictionary for recognizing a character string 
including seven numeric characters, for example, as the 
zip code. The remaining dictionaries D2 to D5 are also 
composed to function as a character dictionary as well 
as a word dictionary, respectively. 
[0023] As will be described in detail later, the personal 
name dictionary D5 stores a table representing a rela- 
tionship between a zip code and a list of personal 
names residing in the address determined by the zip 
code. The personal names can be taken out of the dic- 
tionary 5 by using the zip code as a key word. 
[0024] FIQ. 1 is a functional block diagram showing a , 
destination reading portion incorporated In the control 
unit 30 according to this embodiment. 
[0025] Referring to FIG. 1. an image input portion 31 
fetches image data of a mail item including the destina- 
tion information supplied from the image information ; 
reading unit 6 shown in FIG. 3. A binary-coding section 
32 binary-codes the image data. The binary-coded 
image data is first stored in an image memory 33. The 
above and following operations are controlled by the 
CPU 30A included in the control unit 30. 3 
[0026] Image data of the mail item read from the 
image memory 33 is transmitted to an in-frame zip code 
reading section 34 in a step SI shown in FIG. 7. The in- 
frame zip code reading section 34 searches the image 
data for a series of zip code frames in a standard posi- 4, 
fion. If there is a series of zip code frames, the section 
34 searches numerals constituting a zip cods in the 
frames. For example, the zip code "210-091 5 " recorded 
in the zip code frames 52 is read from a mail image 51 
shown in FIG. 4A which shows one example of an 4i 
image of a domestic mail item in Japan. 
[0027] A process of reading an in-frame zip code will 
be described in detail with reference to FIG. 8 showing 
detailed operations performed in the step S1 of FIG. 7. 
The operations for reading the in-frame zip code is per- 50 
formed by an in-frame zip code reading section 34 
shown in FIG. 1 . The operations of the section 34 is per- 
formed under the control of the CPU 30A. 
[0028] First, zip code frames are detected in a step 
S1 1 . In the cases of mail images 51 and 61 of Japanese ss 
domestic mail items shown in FIGS. 4A and 4B, the zip 
code frames are seven rectangular frames 52 and 62, 
hyphenated at the point between the third and fourth 



[0029] For example, to detect the series of zip code 
frames 52 in the mail image 51 shown in FIG. 4A, a 
stamp portion 53 in an upper right portion of the mail 
5 image 51 in the figure is first detected. Then, a series of 
seven small rectangular frames near the stamp portion 
53 is detected. The detection of the series of the frames 
can be realized by a well-known method such as labe- 
ling process easily. The detected frames are recognized 
10 as the zip code frames 52. 

[0030] In the case of the mail image 61 shown in FIG. 
4B, the seven continuous frames 62 are detected as a 
series of zip code frames in the same manner as in the 
case of the mail image 51 . 
IS [0031] FIG. 4C shows a mail image 71 to be handled 
as a U.S. domestic mail item having a destination in 
United States of America, wherein a zip code 72 is writ- 
ten or printed after a state's name 74 in the last line of 
the destination lines 76 without zip code frames. The 
?o present invention can be applied to such a mail item 
shown in FIG. 40, having no zip code frames and hav- 
ing a zip code recording position different from that of 
the Japanese domestic mail items shown in FIGS. 4A 
and 4B. The detection of a zip code in this FIG. 4C case 
5 will be described later. 

[0032] Referring back to FIG. 8, when the series of 
frames 52 shown in FIG. 4A is detected, if is determined 
that there are zip code frames in a step S12, and the 
flow advances to a step Si 3. In the step Si 3, it is 
5 checked whether there are characters in the detected 
frames 52. The steps S12 and S13 are performed by a 
character cutting out section 35 of FIG. 1 under the con- 
trol of the in-frame zip code reading section 34. 
[0033] When the operation of the in-frame zip code 
; reading section 34 is executed in a step S1 4 and it is 
determined that there are seven Arabic numerals in the 
frames, the numerical characters in the respective 
frames are cut out by a character cutting-out section 35 
shown in FIG. 1, and recognized by a character recog- 
nizing section 36 in a step S15. If a seven-digit number 
is detected, the number is regarded as the result of zip 
code reading, and it is determined that there is a candi- 
date for a zip code, it is possible that numerals of only 
upper three digits are detected, while those of lower tour 
digits to the right of the hyphen are not. In this case also, 
It is determined that there is a candidate for a zip coda. 
[0034] If it is not determined in the step S 1 4 in FIG. 8 
that a zip code is detected in the zip code frames, then 
It IS determined in a step S2 in FIG. 7 that there are no 
numerals in the frames, i.e., no readout candidate. The 
determination of the step S2 is performed by the in- 
frame zip code reading section 34 of FIG. 1. 
[0035] Since the characters detected in the above pro- 
cedure are surrounded by the frames 52. the images of 
the frames 52 obstruct the character recognition. To 
overcome this problem, the images of the frames 52 
may be excluded from the subject of recognition, so that 
only the characters can be recognized. The images of 
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the frames 52 can be removed by means of the tech- 
nique disdosed in, for example, U.S. Patent No. 
5,737,437. The entire contents of this U.S. Patent No. 
5,737,437 are incorporated herein by reference. After 
the images of the frames 52 are removed, the charac- 
ters are cut out one by one from the series of characters 
and subjected to the character recognition. 
[0036] The character recognition, i.e., the recognition 
of the numeric characters of the zip code in a step SI 5 
of FIG. 8 is performed by the character recognition sec- 
tion 36 under the control of the in-frame zip code read- 
ing section 34. The characters being recognized by the 
character recognition section 34 are Arabic numerals. 
The recognition of the individual numeric characters 
and the series of characters as the zip code is per- 
formed, respecliveiy, by the character dictionary and the 
word dictionary provided in the zip code dictionary D1. 
[0037] If there is a candidate for the read zip code, the 
flow advances to a step S5 shown in FIG 7 in which an 
operation for reading the name of an addressee is per- 
formed (to be described in detail later), without perform- 
ing further detailed recognition of the zip code, even if a 
probable candidate is not obtained. The detailed recog- 
nition of the zip code may include repeating or retrying 
the steps SI and 82, for example 
[0038} If it is determined that there are no numerals in 
the frames in the step S2 in FIG. 7, the flow advances to 
a step S3, in which an out-of-frame zip code is read by 
using an out-of-frame zip code reading section 37 In 
the case of an in-frame zip code, the position of the zip 
code can be easily detected by detecting the series of 
frames 52. However, to read a zip code written out of 
frames, it is necessary to detect first where the zip code 
is written. 

[0039J In general, when a zip code is not written in 
frames 62 as in the case of FIG. 4B, it is written in a por- 
tion 66 adjacent to the destination lines 64 and 65. In 
the case of FIG 4C, the zip code 72 is provided at the 
last portion in a line included in destination lines 76 
other than an addressee name line 75. Therefore, in the 
case of FIG. 4B, the lines 64 and 66 excluding the line 
65 of name of the addressee, are first detected as des- 
tination lines, and it is checked whether a zip code is 
written in the detected destination lines 64 and 66. If a 
zip code is defected in one of the detected destination 
lines, a series of characters in the zip code is read by an 
out-of-frame zip code reading section 37, so thai the zip 
code can be read. 

[0040] In the case of FIG. 4C showing a mail image 71 
of the U.S. domestic mail item, a destination line includ- 
ing the zip code 72 is detected from a plurality of desti- 
nation lines 76 other than an addressee name line 75 so 
that the series of characters are recognized as the zip 
code 72. 

[0041] Operations of the out-of-frame zip code read- 
ing section 37 are executed by the steps S3 and S4. 
When an out-of-frame zip code is read in the step S3, 
destination lines are detected by a destination line 



detecting section 38. Of the character lines 64, 65 and 
66 on the mail image 61 having a stamp 63 in its upper 
right end portion in FIG. 4B, the destination line detect- 
ing section 38 detects the central line 64 and the line 65 

5 thereunder as destination lines, and the line 66 above 
the central line 64 as a zip code line. The examples 
shown in FIGS. 4A, 4B and 4C include figures 57, 68 
and 78 and character lines 56. 67 and 77 indicated in an 
upper left portion of the respective drawings. However, 

,0 they are addresses and names of the senders in consid- 
eration of the positions thereof in the mail image, and is 
set not to detect as destination lines. 
[0042] When a candidate of the zip code is obtained, 
the operation goes from step S4 to step S5 to read the 

IS name of the addressee on the basis of the candidate zip 
code, without performing a further detailed recognition 
of the zip code, even if a probable candidate is not 
obtained. This operation is performed by the name 
reading section for reading the addressee 40 shown in 

20 F IQ. 1 according to the flow chart shown in FIG. 11. The 
detailed explanation of the operation will be described 
later by referring to FIG. 1 1 . 

[0043] An operation for reading an out-of-frame zip 
code in the mail image 61 shown in FIG. 4B will be 

25 described with reference to FIG 9 which shows in detail 
the operation of the step S3 shown in FIG. 7. First, the 
out-of-frame zip code reading section 37 outputs an 
operation command to the destination line detection 
section 38 to detect the destination lines 64, 65 and 66 

30 in a step S31 in the following known manner. For exam- 
ple, the mail image 61 is projected in vertical and lateral 
directions. The direction, in which the projection output 
of the images 64, 65 and 66 is greater, is determined to 
be a line direction. The projected image is cut into por- 

35 tions at intervals between projection output portions in a 
direction perpendicular to the line direction, i.e., at por- 
tions where the level of a projection output is reduced at 
a regular interval. The cut p>ortions are respectively 
determined to be character regions. The same destina- 

40 lion line reading operation is performed with respect to 
the mail images shown in FIGS. 4A and 4C. 
[0044] In the case of the mail image 61 shown in FIG. 
48, three lines of characters 64-66 are detected as des- 
tination lines in the step S31. In a next step S32, it is 

45 detected that there are three unprocessed destination 
lines in the initial state, by the out-of-frame zip code 
reading section 37. Therefore, the flow advances to a 
step S33 where the operation of the character cutting 
out section 35 is executed. In the step S33, the unproc- 

50 essed destination lines are successively selected one 
by one, and characters included in the selected line are 
cut out. Then, each of the cutout characters is subjected 
to character recognition by the character recognizing 
section 36 in a step S34. Results of the character recog- 

55 nition are stored in a memory (not shown) in the CPU 
30A in unit of the selected destination line. 
[0045] When the character recognition with respect to 
an unprocessed line is completed in the step 834. the 
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flow returns to the slep S32. Then, the same process is 
performed with respect to another unprocessed line, 
and results of character recognition are stored in the 
memory. When the three lines have been completely 
processed and no unprocessed line remains, the flow 
advances from the step S32 to a step S35. In the step 
S35 to be executed by the out of-frame zip code reading 
section 37, the results of the character recognition 
stored in the memory are analyzed on predetermined 
conditions, thereby detecting a series of characters of 
the zip code, 

[0046] In the case of the mail image 61 of the Japa- 
nese domestic mail item as shown in FIG. 4B. generally, 
the uppermost line 66 of the three destination lines 64 to 
66 is a zip code line and the lowermost line 65 is an 
addressee name line. Therefore, the uppermost desti- 
nation line 66 is first subjected to the process of the step 
S35. If it is detected ttiat the destination line 66 includes 
seven Arabic numerals with a hyphen interposed in a 
middle portion, the line is determined to be a zip code 
line. In a step S36, it is determined that there is a zip 
code candidate. Then, it is determined in the step S4 of 
FIG. 7 that the out of-frame zip code is recorded on tfie 
mail item. Alternatively, if the top of the line to be proc- 
essed is a mail mark 66A, the line can be determined to 
be a zip code line. 

[0047] In the case of the US domestic mail item as 
shown in FIG 4C, generally, the upper most destination 
line 75 of the three destination lines 76 is an addressee 
name line. Therefore, the process of the step S35 is first 
executed with respect to the lower most destination line 
74. As a result, as shown in FIG. 4C, this line 74 is 
determined to be a zip code line, when five-digit 
numeric characters and four-digit numeric characters 
connected by a hyphen are detected, it is determined 
that the line 74 is a zip code line. 
[0048] If characters of a zip code are not detected by 
the out-of-frame zip code reading section 37 in the step 
S35, it is determined in a step S36 that there is no zip 
code candidate, and it is dertermined in step S4 of FIG 
7 that no out-of-frame zip code is detected. In this case, 
the flow shown in FIG. 7 advances from the step S4 to a 
step S7, and the address is read (to be described later 
with reference to the flow chart shown in FIG. 13). 
[0049] If the in-frame zip code reading section 34 or 
the out-of-frame zip code reading section 37 obtains a 
zip code candidats consisting of seven numerals which 
has a particularly great similarity with a code in the zip 
code dictionary, the flow shown in FIG. 7 advances to 
the step S5 for reading the name of the addressee. If a 
probable sole solution is obtained in a step S6, it is 
judged that the destination is determined, and the pro- 
cedure is ended. 

[0050] FIG. 4C shows an example of a mail image of 
a U.S. domestic mail item. There are many countries 
other than USA having a mail system wiiich does not 
use the zip code frames such as those 52 and 62 used 
in Japan as shown in FIGS. 4A and 4B. Accordingly in 



such countries including USA, the operation of steps SI 
and S2 for reading the in-frame zip code is not neces- 
sary in the general flow of FIG. 7. In tNs case, when the 
mail address reading apparatus and mail sorting appa- 
5 ratus are used in USA, the operation of the step S3 for 
reading the out-of-frame zip code is set to be executed 
in the first step. 

[0051] In the case of the mail image 71 of the U.S. 
domestic mail item as shown in FIG. 4C, the detected 
10 destination lines 76 are laterally written lines. Of the 
destination lines 76, the upper most line is the 
addressee name line 75 and the lower most line 74 is for 
the state's name and the zip code. The zip code charac- 
ter string 72 is usually put at the end of this lower most 

[0052] In the case of the U S domestic mail image 
shovm in FIG. 4C. the out-of-frame zip code is read in 
the step S3 of FIG. 7 by using the feature of ttie mail 
image 71 as above-described. The detailed operation 
?o thereof is described in accordance with the flow of FIG. 
9 by referring to the mail image 61 of FIG. 4B. There- 
fore, more detailed explanation thereof will be omitted 
here. 

[0053] A most probable candidate for the zip code 

25 cannot be immediately obtained by the in-frame zip 
code reading section 34 or the out-of-frame zip code 
reading section 37, if a handwritten numeral as shown 
in FIG. 2, which is difficult to read, is written on the letter 
In this case, a plurality of candidate characters having 

30 relatively low similarities are merely obtained. 

[0054] According to the conventional art, a more 
detailed character recognition process is performed at 
this stage, so that confusing characters can be recog- 
nized with high accuracy However according to this 

35 embodiment, the detailed recognition process is not 
performed, but the flow advances from the steps S2 and 
S4 to the step S5 for reading the name of the addressee 
in the destination lines by the addressee name reading 
section 40 shown in FIG. 1 . 

40 [0055] To detect an addressee name line from the 
destination lines, first the destination line detecting sec- 
tion 38 detects destination lines under the control of the 
addressee name reading section 40. For this purpose, 
the destination line detecting section 38 uses the results 

45 or data of the detection of the destination lines and the 
results or data of the character recognition of the desti- 
nation lines, which have been obtained by the operation 
of reading an out-of-frame zip code described before 
with reference to FIG. 9 and stored in the memory. 

50 [0056] For example, in the case of the mail image 51 
shown in FIG. 4A, the lines 54 and 55 are detected as 
destination lines to be processed; in the case of the mail 
image 61 shown in FIG. 48, the lines 64 and 65 are 
detected as destination lines to be processed; and in 

55 the case of the mail image 71 shown in FIG. 4C, the 
lines 74, 75 and 79 are detected as destination lines to 
be processed. 

[0057] In FIGS. 4A and 4B, each of the destination 
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address lines 54 and 64 and the addressee name lines 
55 and 65 is cjne line. However, It is possible that a letter 
has two or three destination lines as the destination 
lines 74 and 79 shown in FIG. 4C. In this case, adjacent 
lines close to one another are integrated as address 
lines. For example, address lines can be detected tDy the 
method disclosed in Japanese Patent Application 
KOKAI Publication No. 7-265807. 
[0058] In the case of FIQ. 4C, all the lines 74 and 79 
o1 the destination lines 76, other than the addressee 
name line 75, are address lines. The address lines 74 
and 79 are close to one another and distinct from the 
addressee name line 75. 

[0059] The direction of arrangement oi characters can 
be estimated on the basis of information such as the 
position or size of destination lines. A plurality of direc- 
tions crossing each other, as the lines 54 and 55 and the 
line 56 in FIG. 4A, may be detected. 
[0060] A name line detecting section 39 checks 
whether there is an addressee name line in each of the 
character lines 54, 55. 64, 65, 66, 75 and 76, detected 
as destination lines in the mail images 51, 61 and 71 
shown in FIGS. 4A, 4B and 4C, according to tfie flow 
shown in FIG. 10 This operation is executed in the step 
S55 shown in FIQ. 11. The ftaw shown in FIG. 1 1 corre- 
sponds to the steps S5 and S6 shown In FIG. 7 as will 
be describe in detail later. In the cases shown in FIGS. 
4A and 4B, the name line detecting section 39 reads the 
data in connection with the detected lines, recognized 
by the character cutting out section 35 and the charac- 
ter recognizing section 36 and stored in the memory. It 
picks up the last characters of the respective lines, and 
detects whether fhey represent honorific titles, for 
exarrple, a Chinese character 



can be specified by characters such as a word 
"Messrs.". 

[0063] In FIGS. 4A and 4B, since the last characters 
of the character lines 55 and 55 are "sama", the detect- 

5 ing section 39 detects that the lines 55 and 65 are name 
lines. The data of the detected name lines are then sent 
to a name reading section 40, which reads the 
addressee name with reference to the personal name 
dictionary D5. The name reading section 40 determines 

to an addressee name based on the results of character 
recognition executed by the character recognizing sec- 
tion 36 for the respective characters cut out by the char- 
acter cutting out section 35. 

[0064] The name reading section 40 outputs candi- 
(5 dates for the addressee name based on the read char- 
acters. The letters shown in FIGS. 4A and 4B bear the 
same addressee name 

20 

"lizuka Osamu". For example, as shown in FIQ. 5, first 
to tenth candidates for the respective three Chinese 
characters are obtained with respect to the addressee 
25 name lines 55 and 65. Referring to FIG. 5, the first can- 
didates for the first to third characters are respectively, 
Chinese characters 



20 



"sama" (corresponding to "Mr." or "Mrs."). 
[0061] In the case of FIG. 4C, data of a character 
string stored in the memory is read out and the first 
word consisting o* two characters are checked whether 
these two characters represent honorific titles such as 
"Dr" accompanied with a period "Dr.". 
[0062] The name line detecting section 39 can select 
a plurality of lines (e g., last three lines) from the desti- 
nation lines, as well as one line including an honorific 
title. For example, when it is necessary to deliver mails 
In units of company where a number of employees 
work, not individual addressees with honorific titles. In 
this case, since a destination company cannot be spec- 
ified by a personal name. It is necessary to read the 
company name written before the individual name. To 
deliver mail, the name of the company, not the personal 
name, must be detected. Therefore, in a postal district 
including a number of companies or offices, it is effec- 
tive to detect an addressee line not by checking the 
presence of "sama". For example, a company name line 



"osamu", and for the fourth character 
"saru". 

[0065] The name reading section 40 analyzes the 
results of the character recognition of the addressee 

50 name line. If the zip code reading section 34 or 37 
obtains a result "there is a read candidate" and a fully 
probable zip code Is obtained, the name of the 
addressee can be determined on the basis of a name 
list obtained from the personal name dictionary D5 on 

55 the basis of the zip code (this method is shown in a dis- 
closure of Japanese Patent Application No. 257318/97: 
"Word Recognizing Apparatus"). 
[0066] If the name reading section 40 obtains a single 
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fully-probable name with reference to the personal 
name dictionary D5, the destination address corre- 
sponding to the name is obtained from the dictionaries 
D2, D3 and D4. The operation of reading the destination 
is thus completed. 

[0067] When the town name has been determined on 
the basis of the results of reading the in-frame or out-of- 
frame zip code, although there are first to tenth candi- 
dates for ttie name of the addressee as shown in FIQ. 5, 
if there is only one person named "lizuka Osamu" 



ended. 



of the first priority in the town of the postal district, he is 
determined to be the addressee. 
10068] In this case, the first candidate for the fourth 
character is "saru" 

which is not an honorific title. However, since the last 
character of the addressee name line is generally an 
honorific title, the honorific title character "sama" 

[m] 

of the third priority is used as the candidate 
[0069] In the case of a U.S. domestic mail as shown in 
FIG. 4C, the name of the addressee is generally written 
in the uppermost line 75 of the destination lines 74 75 
and 79 detected from the mail image 71. To confirm 
whether the line 75 is an addressee name line it is 
checked whether the line 75 includes an honorific 
expression. In the example shown in FIG. 4C, the hon- 
orific htla "Dr." is detected in the line 75. An operation for 
detecting an addressee name line including the honor- 
ific title "Dr." will now be described with reference to 
FIG. 10. As described before, the flow of FIG. 10 corre- 
sponds to the step S55 of FIG. 1 1 . 
[0070] In the operation of reading an out-of-frame zip 
code as described above with reference to FIG 9 the 
destination lines 74, 75 and 79 are detected and' the 
characters in the lines are recognized and stored in the 
memory. In a first step S41 in FIG. 10, a line including a 
period -." is detected from the recognized characters 
stored in the memory 

[0071] If a period "." is found, the flow advances from 
a step S42 to a step S43, wherein an honorific title 
which should be located before the period is detected 
from the result of character recognition. In the case of 
FIG. 4C, the honorific title ■ Qr." is present. Alternatively 
It may be "Mr.", "Ms.", Trof.". "Attn." etc. 
[0072] If there is an honorific title in a line, the flow 
advances to a step S45 in which the line is determined 
to be an addressee name line, and the process is 



[0073] If there is no honorific title before the detected 
period the flow advances to a step S46 wherein it is 
detected whether there is an honorific title such as 
"Miss" other than those set in the step S43 or another 
I keyword such as "Inc.", "Hospital" and C/O for specify- 

ing an addressee. If there is another honorific title or 
keyword, the flow advances from a step S47 to the step 
S45. If not, the flow advances to a step S48, in which 
10 the first line of the destination line is determined to be 
an addressee name line in view of the U.S. practice of 
writing an address. 

[0074] An operation of reading an addressee name 
from the addressee name line thus determined will be 
15 described with reference to the flowchart shown in FIG. 
11. The operations in FIG. 11 correspond to the steps 
S5 and S6 as shown in FIG. 7. In the exarrple of FIG 
4C, the destination line 75 is determined to be an 
addressee name line, and candkiates for 14 characters 
20 (the first character "D" to the last character "A"), which 
have been stored in the memory in the procedure of the 
steps S31 to S34 shown in FIG. 9, are read. Namely 
FIG. 11 shows the steps S5 and S6 in FIG. 7. As 
described the operation of the step S3 of FIG 7 by 
25 referring to the flow of FIG. 9, a mail item having no in- 
frame zip code or a U.S. domestic mail item is subjected 
to the character recognition and the obtained data is 
stored. 

[0075] Operations in steps 851 to 854 shown in FIG 
30 1 1 are the same as those in the steps 831 to 834 shown 
in FIG. 9. The operations are executed when the step 
S3 is not performed. Namely the step 851 is executed 
by the destination line detection section 38 under the 
control of the addressee name reading section 40. the 
3S Step S52 is executed by the name reading section 40 
and the steps 853 and S54 are executed by the charac- 
ter cut out section 35 and the character recognizing sec- 
tion 36. respectively. 

[0076] After an addressee name line is detected in a 
•fo step 855 by the addressee name line detection section 
39 in the method described above with reference to FIG. 
10. a search for an addressee name is made in a step 
S56 by the addressee name reading section 40. FIG. 6 
shows first to third candidates for the respective charac- 
is ters in the addressee name line 75 detected in the step 
855. Using these candidates, an addressee name is 
searched with reference to the step 815 of FIG. 8 or the 
zip code candidate obtained in the step 836 shown in 
FIG. 9. The searching method will be described later 
so with reference to FIG. 12. 

[0077] As a result of the search, if a single probable 
solution is obtained in a step 857 the operation for 
reading an addressee name is completed. If not, the 
process is ended as incompletion of the operation for 
55 reading an addressee name. 

[0078] An operation for searching an addressee name 
in the step 856 of FIG. 11 will be described with refer- 
ence to FIG. 12, which is also performed by the 
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addressee name reading section 40. In a first step S56 
in FIG. 12, it is checked whether there is an unproc- 
essed zip code candidate indicated in or out of the 
frames. If there is no unprocessed zip code candidate, it 
means that a zip code candidate has been collated with 
an addressee name, and an operation for searching an 
addressee name is not executed. 
[0079] (f there is an unprocessed zip code candidate 
the flow advances to a next step S562. in which an 
addressee name list is extracted on the basis of the zip 
code candidate with reference to the zip code dictionary 
D1, and the combination of character candidates of 
character recognition of the addressee name line is col- 
lated with the list, thereby searching a name which coin- 
cides with the result. 

[0080] If a single probable solution is obtained, that is 
an addressee name is detected in a step S563. the 
name is registered in the addressee candidate list in a 
step S564. Thus, the process is ended. 
[0081] If no probable solution is obtained in the step 
S563, or an addressee name candidate is obtained and 
registered on the basis of the zip code candidate proc- 
essed in the step S564. the flow returns to the step 
S561 and the same operation is repeated with respect 
to another unprocessed zip code candidate. 
[0082] In the general flow shown in FIG 7, if the result 
of reading a zip code obtained by the operations of the 
steps SI to S4 performed by the in-frame zip code read- 
ing section 34 and the out-of-frame zip code reading 
section 37 is not definite and no candidate is obtained, 
or if a zip code is definite while an addressee is not 
specified because a plurality of candidates for an 
addressee in the town are obtained from the addressee 
name reading section 40, the addressee name cannot 
be specified. Namely, if a plurality of persons whose 
names are similar with each other reside in an area 
defined by a zip code, it is not possible to specify an 
addressee. In this case, the flow advances from the step 
S4 or S6 to the step S7, in which the address is read by 
the address reading section 43. 

[0083] An operation of the address reading section 43 
will be described in detail with reference to FIG. 13. This 
address reading operation corresponds to those of 
steps S7 and SB of FIG. 7 showing the general flow. If 
there is an unprocessed candidate in the addressee 
name candidates obtained in the step S5 in FIG. 7, the 
flow advances from a step S71 to a step S72 in F\G. 13 
in which a destination address obtained from the 
addressee name candidate list is collated with the result 
of the character recognition of the destination lines for 
example, as shown in FIGS. 5 and 6. 
[0OB4J In this case, since an addressee name cannot 
be specified in the step S71, and a town name cannot 
be specified on the basis of the zip code, a town name 
IS first detected by a town name detecting section 41 
shown in FIG. 1. Since the addressee name lines 55, 64 
and 75 have been detected for performing the recogni- 
tion processes of step S34 of FIG. 9 and the step 854 in 



FIQ. 1 1 , the other lines 54, 64, 74 and 79 of the charac- 
ter lines detected by the destination line detecting sec- 
tion 38 are determined to be destination address lines. 
[0085] From the address lines 54, 64, 74 and 79 thus 
s detected, a town name is first detected by the detecting 
section 41. As has been described in detail, the town 
name detecting section 41 searches the town name dic- 
tionary D2 for a town name corresponding to the result 
of the character recognition obtained by the character 
'0 recognizing section 36 in the step S34 of FIG. 9 and the 
step 854 in FIG. 11 . At this time, the town name can be 
detected in the direction of the line of the addressee 
name, which has already been detected. 
[0086] In the cases of FIGS 4A and 4B, the zip code 
's can be read as "210-0915". If this zip code is recognized 
by the step Si or the step S3, the zip code represents a 
town name. Yanagi-cho 



Saiwai-ku 



KawasaW-shi 



according to the zip code dictionary D1 . Therefore, the 
result of the character recognition is searched for "Yan- 
agi-cho". In the case of FIG. 4C, the zip code is detected 
35 as "10017-1234". If the detected zip code represents 
the Seventh Avenue of the New York City, the search is 
performed on the Seventh Avenue. 
[0087] When a plurality of probable addressee names 
are obtained by the name reading section 40 an 
40 address verifying section 42 verifies whether there is a 
person in the town name detected by the town name 
defecting section 41 who coincides with any of the 
addressee names read by the name reading section 40, 
[0088] In the case of FIGS. 4A and 4B, if lizuka 
45 Osamu 



and lizuka Hiroshi 



S5 reside in an area represented by the zip code "210- 
0915", both persons can be indicated as candidates for 
the addressee based on the result of the reading opera- 
tion executed by the name reading section 40. The 
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names of these two persons are not confusing when 
they are writfen in the Alphabetized form. However 
when these names are written in the Chinese charac- 
ters, the patterns thereof are very similar and are very 
confusing. For example, it is assumed that they reside 
at the following addresses: 

lizuka Hiroshi: "210-0915-3" (3 Yanagi-cho): and 
lizuka Osamu: "210-0915-4" (4 Yanagi-cho). 

[0089] The address verifying section 42 verifies which 
address is indicated. More specifically if the numeral 
"3". following the town name "Yanagi-cho", is obtained 
as a candidate for the lot number with reference to the 
street number dictionary D3, it is determined that the 
mail item is addressed to lizuka Hiroshi. On the other 
hand, if the numeral "4" is obtained as a candidate for 
the lot number, it is determined that the mail item is 
addressed to lizuka Osamu. 

[0090] It is assumed in the case of FIG 4C that names 
of Dr. OSAMU IIZUKA and Dr ISAMU II2UKA are 
obtained as candidates from the address shown by the 
read zip code "10017-1234". Further it Is assumed that 
Dr. OSAMU IIZUKA resides at "7000 Seventh Avenue" 
and Dr. ISAMU IIZUKA resides at "7001 Seventh Ave- , 

[0091] In an address verifying section corresponding 
to the address verifying section 42 of FIG. 1, it Is 
checked that which address is read from the mail image 
of FIG. 4C. If a candidate "7000" is obtained from a : 
street number dictionary corresponding to the dictionary 
D3 as a character string showing the address charac- 
ters following "Seventh Avenue" which is defined by the 
read zip code, it is possible to determine that Dr 
OSAMU IIZUKA is a true destination of this mail If a 3 
candidate "7001" is obtained, it is determined that Dr 
ISAMU IIZUKA is a true destination. In the case of FIG. 
4C, the read address shows a character string "7000" 
and the destination is Dr. OSAMU IIZUKA. 
[0092] In the case of FIG. 4C, if only a person whose 4i 
name is "Dr OSAME IIZUKA" is detected to reside in 
the Seventh Avenue, it is possible to determine that Dr 
OSAMU IIZUKA is a sole addressee, even if a part of 
the address "7000" is not read strictly 
[0093] If the characters of the lot nurrtjer include "2" « 
Indistinguishable from "3" as shown in FIG. 2 (a) or "4" 
Indistinguishable from "9" as shown in FIG. 2 (c), 
according to the conventional method for reading a des- 
ttnation address, it is necessary to discriminate the 
characters of the lot number in more detail. In contrast so 
according to the embodiment of the present invention, 
the address verifying section 42 need only discriminate 
"3" and "4", need not perform further detailed discrimi- 
nation in the case of FIGS. 4A and 4B. Thus, the load of 
character recognition is considerably reduced. 55 
[0094] Finally, if an addressee is not specified with the 
results of the processes executed by the name reading 
section 40 and the address verifying section 42, an 



address reading section 43 reads an address following 
the town name detected by the town name detecting 
section 41. 

[0095] The address reading section 43 has functions 
5 substantially the same as those of the address verifying 
section 42. However, to obtain a result from all the pos- 
sible addresses, it performs a detailed character distin- 
guishing process for more accurately recognizing 
indistinguishable characters as shown in FIG. 2. 
10 [0096] The CPU 30A controls the processes of all 
these sections and produces a read result of the desti- 
nation. More specifically, it determines one or two or 
more probable candidates for each of the town name, 
the street number the building number, and the 
rs addressee name with reference to the zip code diction- 
ary 01, the town name dictionary D2, the street number 
dictionary D3, the building name dictionary D4 and the 
personal name dictionary 05. Candidate information on 
the town name, the street number, the building name 
'0 and the addressee name are output as a recognized 
destination address to a recognition result output 
processing section 44. Thus, it is determined that "there 
IS a solution", and the process is completed. This oper- 
ation is performed in a step S73 shown in FIG. 13 
s [0097] On the other hand, if there is no unprocessed 
candidate for the addressee name in a step S71 shown 
in FIG. 13, the ftow advances to a step S74, in which it 
is checked whether there is an unprocessed candidate 
for the zip code. If there is no urprocessed zip code 
5 candidate, it is determined that "there is no solution" 
and the process is completed. If there is an unproc- 
essed zip code candidate, the destination address list 
obtained from the zip code is collated with the results of 
the character recognition of the destination lines in a 
' next step S75. 

[0098] As a result of the collation, if a destination 
address, which coincides with the result of the character 
recognition, is detected from the destination address 
list, it is determined that the address is "a probable solu- 
tion" in a step S76. TTien, the process is completed. 
[0099] When it is recognized that a solution is 
obtained in the steps S6 and S7 in FIG. 7, the mail items 
can be sorted in the sorting pocket 1 5 or a bar code cor- 
responding to the read zip code can be printed by the 
printing section 1 0. 

[01 00] As has been described above, according to the 
present invention, a mail address reading apparatus 
having various advantages, as described below, can be 
obtained. When indistinguishable handwritten Arabic 
numerals of a zip code or a lot number are recognized, 
the addressee name is read in order to avoid detailed 
character recognition which takes a considerable proc- 
ess time, thereby shortening the process lime. As a 
result, the total reading capacity can be increased. 
Moreover, since the direction of the character line is 
determined on the basis of the result of reading the 
addressee name, when the street nvrrter in the desti- 
nation address is delected later the direction of the 
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character can be detected assuredly. 
Claims 

1 . A mail address reading apparatus characterized by 
comprising: 

first reading means (6, 30, 34, 35, 36, 37, D1) 
for reading a zip code (52, 64, 72) recorded on 
a mail item (51, 61, 71) to obtain at least one 
zip code candidate; 

second reading means (6, 30, 35. 36, 39, 40, 
D5) for reading an addressee name (55. 65, 
75) recorded on the mail item; 
third reading means (30, 35, 36. 38, 41 , 42, 43, 
D2, D3. D4) for reading a destination address 
(54. 64. 74. 79) including a town name and a 
street number recorded on the mail item with 
reference to information on the addressee 
name read by the second reading means; and 
control means (25, 30. 30A) for determining a 
destination based on the zip code, the 
addressee name and the destination address 
read by tfie first to third reading means. 

2. The mail address reading apparatus according to 
claim 1, characterized in that the control means 
include means (30A) for, when the zip code candi- 
date is not obtained by the first reading means, per- 
forming a process for reading an addressee name 
by said second reading means without performing 
detailed recognition of the zip code. 

3. The mail address reading apparatus according to 
claim 2, characterized in that the second reading 
means include; 

destination line detecting means (38, 39, 40) 
for detecting a recorded character line; 
recognizing means (35, 36) for recognizing a 
last character of the character line detected by 
the destination line detecting means: and 
determining means (30A) for, when the last 
character recognized by the recognizing 
means is an honorific character following the 
addressee name, determining the character 
line as an addressee name line. 

4. The mail address reading apparatus according to 
claim 2, characterized in that the second reading 
means include: 

destination line detecting means (38, 39, 40) 
for detecting a recorded character line; 
recognizing means (35, 36) for recognizing 
characters with a period at a beginning of the 
character line detected by the destination line 
detecting means: and 



determining means (30A) for, when the charac- 
ters recognized by the recognizing means is an 
honorific word positioned in front of the 
addressee name, determining the character 
5 line as an addressee name line. 

5. The mail address reading apparatus according to 
claim 2, characterized in that the third reading 
means include means (35, 36) for performing char- 

to acter recognition of the destination address in a 
same direction as that of a line of the addressee 
name read by the second reading means. 

6. The mail address reading apparatus according to 
15 claim 2, characterized in that the control means 

include: 

means (30A, D2) for determining a town name 
based from the zip code read by the first read- 

?ci ing means; and 

an address verifying section (42) for checking 
whether the destination address coincides with 
an address of the addressee name read by the 
second reading means in a postal district rep- 

2S resented by the town name and determining 

the address of the addressee as a destination. 

7. A mail sorting apparatus characterized by compris- 
ing; 

first reading means (6) for reading an address 
image of a mail item (51, 61, 71); 
destination detecting means (30) for detecting 
a destination from the address image read by 
35 the first reading means; and 

sorting means (14, 15, 16, 30) for sorting the 
mail item based on the destination detected by 
the detecting means, 

the destination detecting means including: 
■to second reading means (30A, 34, 37) for read- 

ing a zip code recorded on the mail item to 
obtain at least a zip code candidate; 
third reading means (30A, 39. 40) for reading 
an addressee name recorded on the mail item; 
45 fourth reading means (30A, 38. 41 , 42, D2. D3, 

D4) for reading a destination address including 
a town name arxl a street number recorded on 
the mail item with reference to information on 
the addressee name read by the third reading 
50 means; and 

control means (30, 44) for determining a desti- 
nation based on the zip code, the addressee 
name and the destination address read by the 
second to fourth reading means. 

55 

8. The mail sorting apparatus according to claim 7, 
characterized in that the control means include 
means (30A) for when a probable zip code candi- 
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date is not obtained by the second reading means, 
performing a process for reading an addressee 
name witfiout performing detailed recognition o1 the 
zip code. 

9. The mail sorting apparatus according to claim 8, 
characterized in that the third reading means 
include: 

destination line detecting means {30A, 38) for 
detecting a recorded character line; 
recognizing means (30A, 35, 36) for recogniz- 
ing last characters of the character line 
detected by the destination line detecting 

determining means (30A, 39, 40) for, when the 
last characters recognized by the recognizing 
means are honorific characters following the 
addressee name, determining the character 
line as an addressee name line. 

10. The mail sorting apparatus according to claim 3, 
characterized In that the third reading means 
include: 

destination line defecting means (30A, 38) for 
detecting a recorded character line; 
recognizing means (30A, 35, 36) for recogniz- 
ing characters with a period at a beginning of 
the character line detected by the destination 
line detecting means; and 
determining means (30A, 39, 40) for, when the 
characters recognized by the recognizing 
means are honorific characters positioned in 
front of the addressee name, determining the 
character line as an addressee name line. 

11. The mail sorting apparatus according to claim 8, 
characterized in that the fourth reading means 
include means (30A, 35, 36) for performing charac- 
ter recognition of the destination address in a same 
direction as that of a line of the addressee name 
read by the third reading means. 



name. 

13. A mail address reading apparatus characterized by 
comprising; 

first reading means (34, 35, 36) for reading an 
in-frame zip code recorded in zip code frames 
on a mail item to obtain at least a candidate of 
the in-frame zip code; 

10 second reading means (35, 6, 37) for reading 

an out-of-frame zip code recorded in a destina- 
tion line to obtain at least a candidate of the 
out-of-frame zip code, when no in-frame zip 
code is read by the first reading means; 

is third reading means (39. 40) for reading an 

addressee name recorded on the mail rtem, 
when at least one of the candidates for the in- 
frame zip code and the out-of-frame zip code 
out is obtained; 

20 means (30A) for verifying whether a single 

solution of a destination is obtained with refer- 
ence to information on the addressee name 
read by the third reading means and at least 
one of the candidates for the in-frame and out- 

ps of-frame zip codes; 

fourth reading means (41 . 42, 43, D2, D3, D4) 
for reading a destination address including a 
town name and a street number recorded on 
the mail item, when the candidate for the out- 

30 of-frame zip code is not obtained and when a 

single solution of a destination is not obtained; 
and 

means (30A) for determining a destination 
based on the destination address read by the 
35 fourth reading means. 

14. The mail address reading apparatus according to 
claim 13, characterized in that the third reading 
means include means (33, 35, 36) for cutting out 

10 and recognizing individual characters of a destina- 
tion line and means for storing a result of recogni- 
tion 



12. The mail sorting apparatus according to claim 8. « 
characterized in that the control means include: 



means (30 A, 41, D2)for determining a town 
name based from the zip code read by the first 
reading means; and so 
an address verifying section (42) for checking 
whether the destination address coincides with 
an address of the addressee name read by the 
third reading means in a postal district repre- 
sented by the town name and determining the 55 
address of the addressee as a destination, 
when the destination address is detected to be 
coincidence with the address of the addressee 
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